PATENT ABSTRACTS OF JAPAN 



(ll)Publication number : 2001-254010 ^ 

(43)Date of publication of application : 1 8.09.2001 ✓ 



(5 Dint CI 




C08L 67/02 
C08J 3/28 
C08J 5/00 
C08K 3/34 
C08L 67/04 




(21)Application number : 


: 2000-067632 


(71)Applicant : 


; DAICEL CHEM IND LTD 


(22)Date of filing : 


10.03.2000 


(72)Inventor : 


MITOMO HIROSHI 








MURAKAMI TBI 



(54) AUPHATIC POLYESTER-BASED RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an aliphatic polyester-based resin composition exhibiting a high melt 
tension when molded at a high temperature, improved in distortion curability, applicable to various molding 
methods including blow molding without hindrance, and excellent in biodegradability. 

SOLUTION: The aliphatic polyester-based resin composition comprises a dehydrocondensation type aliphatic 
polyester resin (a) and/or a polylactone (b) and diatomaceous earth (c) and has been irradiated with a radiation. 



(i9)B*BB»wjt (J p) 02) ^ ^ 1^ ^ # (A) aimntm^jkm^^ 

i^592001 -254010 
(P2001-254010A) 

(43)41^110 ¥l«13^9^18B<a001.9.18) 



(51)IntCL' 




F I . 




C 0 8 L 67/02 


ZAB 


C0 8L 67/02 ZAB 4F0 7 0 


C 0 8 J 3/28 


CFD 


CO 8 J 


3/28 CFD 4F0 7 1 


5/00 


CFD 




5/00 CFD 4 J 00 2 


C 0 8 K 3/34 




CO 8K 


3/34 


C0 8L 67/04 


ZAB 


C0 8L 67/04 ZAB 








m^^<0tk8 OL (^30X) 


(21)ffiRS^ 


tiei2000-67632( P2000-67e32) 


(71)tUlHA 


000002901 










(22)mSB 


^m2^ smoB (2000. s. lo) 




















»ii*fii**?c»iiriTB5»i# ffjie 
























=FI«HWaF**f ®F« 1 -323 








100090491 


















(54) mm<D4imi 









(57) mm 

ji^mmmi&mm^r^ c to 



(2) 

1 

Cii««2] ^i^U^^'hy (b) ti\ E-ij-fu^^ 
vy. 4-^^;l/*'/nv^h:/, 3, 5. 5-h';^^;l/ 
*:^D^^hX 3. 3. 5-hU^^;l/:^7yp5^h 

/s-:/ne;i-^^ y-^f-p^^' by. (J- 10 

Cii*^3] 4?U h y (b) ;^)\ >i?U e -*-/d 

20 

^m^m^mmv^^ c ii^&itis^-rs^^^ i ~ 5 o 
7 ] m^m 1 ~ 6 cDv>-rn*HcsB®©iigiKf]K 

(a) Rt;/$fc{ix)?'; 7^ h ycb) tmm±(.c)tpiE>f3: so 

[000 1] 

)g|.1?i;xxr;HS^fig (a) Rth*/Sfc{i;l<';^^hy 

(b) i;aii±(c)*> 5. ^^lifli-efeo TSJti^iUfigirias*^ 
xxx/n^iifliMfiitti^fiicj^LT^^fiKmti. Rxsmm 

[0002] 



1#P»a 2001-254010 

2 

roafi-^. W»14P;<fX(D^^A^r^Mt*0. 

[0 0 0 3] ^CT% ^M^MI^O/W:t-fe;Vn-x-»f> 
jS?»±i*©yvX^>y^, fgMi^JS[-fe;UP-X3^xXx 
;K «S^!|a{cJ;S^^.1f;xXx;k WL^-^m'^^^m 
flS!i^Uxxr;WSSgll*^^5i-/S14©SS:/^X^>y ^ 

B&)5i.-}?'jxxx;V^fl|. .1?'J h :/^*^^if e.nSo 

- h ^ U ^Wm<n>Mmif- U xX7^;l/coftfi, 

^14jSi|l8/^14^i?Ue:i;l/7;I/3-;l/ (PVA) m.^ 

e)<09-&> f-v e-tizfu^^hy. jH'jhkp+->7" 

[0 0 0 4] 1frffm-188706^i.^|g{<:{i. 
mr'$>^rsV e -tiZfa'y^ hy (UT. d?U;!7yPv 
^'hX PCLi:fiiS3Bx-r'5c:i:*^fe5) 80~i00fiM% 
t. :£1^tcJ;oTMtti^n^^5^)§?14E^t»c4?';xxx 

0. 3-0. 8fia0|5^gH^LT^§ilifi5t!t%i;&fi!cJgLTf#e 

^fb^6^5^ft¥t lOOB fe*^jb^S cOr% ^^ftliifitt+^M 

[0 0 0 5] Sfc. #rffW8-n2G6^i.^fStC{i. 45^)^ 
tt^mo-r ^7 U-v/3 v^HtcTl&ItO^'t'XJgr^lffl 

3ym^^<Dmm<Dm^^mm^itrj:-DX\>'rj:\,^. $ 
!|#rf3¥8-i50658i^iiic«, ^i^fl?i4oiiflese4?'; 

xXx;Ui:xf-^y-g^^lfx;l/3^^^S^i*'^ym 



(3) 

3 

[0006] mmm^f- v xxx^niflit*. o . a -2^ 
u 3-;i/*^5.f#e>n§4?'jxxT-;i/^sflg> iy^^ymt 

1, 4-7i5fy>>*^-;U)b^8t#e.ni>7j?';xxx;l/i^ai, 
a "j?^ i; x^ U y ^ U 3 ^ p, >-J^ U xxx 

3/N^i?*^e.t#p.nsjKuxxx;i/ 
nrtfeo L*>u <:ne.n/N^i!3^©flgflS)^;Kuxx 

[ 0 0 0 7 ] ^ c T\ 3J? U xX7^;HSIigO^^ *4S7)<^ 

So 

[0 0 0 8] t^^tiK iinp.flBafi)i>K';xxx;i'^Sfli 

# <; A y p 7 h y ;}? y V t,, jj? 

tci]yu^^vy%(oif^^)^\y^y(o^^mmt. J IS 

*>e.t,Ra*^T'feSo COJc^^i^l^tt, ItKWffiSBStO 

S d< 'J X X -r t ^ffi{b«D tc 



0 0 1-254010 

4 

^^l^<DjJ?Uxxx;l'^Bg(D5^^*48g7j<i?S;&)J?y^y 

v'T^^- h^ffll^T4~5{iO^l>r'St¥1^5)'?«40, 00 

0-50. m\cm^^m\tLrcii^vx.7.7-)vmmm\^ kg 

[0 0 0 9] ^c:T-ittr»fl¥9-67513#i^^tC«. iiSSI^ 

V >^74^- h r-iS L/c:SiflSiS3j? u xxxyns 

fl|100aMg|5tcWLT:j<y :^:^D^^^ h y;&l~200fiM 
ai5>&BH^LT*§^5:i-8¥140^#^nfc;J?'Jx7.r;Vi^ 

hy^m^'mmt^cticj;:K>. mmLTcmm^^m 
^mt^p^^^t. mmmti^iAm. mmmRTkmc^ji 

a-m^. -cyyu-i/nym^m^not. m^ic 
[0 0 10] -mmic^^m^mmit. m^aimmx^ 
ic^mmm^mKLrzmm^ruy k sj^m^ 

25j# LT 5 tOT^l/ ^fci&SV^*) <D© 0 *aX* if 
[00 11] 

[0 0 12] 

[^M^^g^f sfc&co^g] ±m(Dm 

M)iiI?UxXT;l/^fl§ (a) Sct>V$fc:«>-H'Jv^hy 

(b) tmm±<ic)f}^i^rj:um^^mmmMms.t^ n 
[0 0 13] trj:h*>^ 1 a. fSk'm^mo 



5 

V^^hy (b) i}\ e-ij-:fu=y^Vy, 4-p<^;L'* 
•fu=7^Vy. 3. 5. 5-hUp{^;l/;«7:/D-7^hX 
3. 3. b-'V^}:^=f-)\/tifu'y^hy. ^-•:fa\£t'7 
^hX y-y^-O'y^ by. i-z'tU'D^^hX x 

tyh^^h y<Dm'&im^i^Rii ctub <D2mi:i±(D^ 
miicmt^o ^%mo)^3ii. ^^j^i^hy (b) 

fix imwm.-b\ yW5L\,mFf-immz.ik^wfmi 

mom 7 ti, mm^^mom 1 ~ e tDv^-rn^^cDflifl^se 
^^©^ 8 {i. tmym-^mommm^^ v xxx;i/i^^fli 

Coo 1 4] 

^^v%m. jj?';xf^ui/-9-^i/:?^-h. .i?'jyf-i/i/-9- 

m-^nm^^mmmmi^i];v:>f^ymtim^mmmm 

0 ^fiX?n<S 4? U xx-r;I/i^fll^^!j/T^-r 5 c 
i:*^T?tS) X 3-iiKo+s/7;l/;5;yx-hax'y h 
(3-t KD4^>/y^lx-h, 3-t FD+v^/^y l^- 
h, 3-t:KP+i/*'/PU-h. 3-t: Kn+iy's;/ 
^Jf/x-h) ^^Cp«S^i*.1?';xxr;l/ {P (3H 
A) ttS^W . 3-t KP+v'r^U-h (3HB) 
i:3-H KD^^i/AUU-h (3HV) rt" h*>C,^ 
(iJIJ^ff. 3HV53'^/)^0A>B2 5t;b%© 
P (3HB-C 0-3-HV) : I C i^±m. 

mm^" z'C-r^iJ?-;!/" } . ^#g8¥9-235360^, (SI9- 
233956^#i^$RfSmC»H7C«S^{^<DfliMjKjl^ U XXr 

jif^ymnm^mti^m^f^n^o ^xi,. m^moo 



(4) 1^^200 1-2 5 4 0 1 0 

6 

;i'j()^e^#e.ns!K';xxx;i/i©fli. raM^i^tx^ui/ 

yU3-;l/*^?.#e.n§5j?Uxxx;Wgflg. i/^-i/^i: 

fli. A-r^yi^t-flii^^mibti^^^V 
xXT;l/«^li. ^^i'>^i:x^uy^^ijn~;v*>6)^6, 

ti5j}?';xXx;l/^SI^*^^J^-et5*^ #fc5f $ L< 
{±3M^^i:i, 4--ri5fy>'^-;U;5)^6f#^nSjK';x 

10 »¥i^^?Mi:LTtt. 20. OOOJLX±x MfcjffSL<{i4 
0. 000JX±(7)|gfflT'S5o ±|5I{4iiffi:^V>*V n^±50 
0, 000Sgc7)t©t>^^fflT't§„ 
[0 0 15] *%B^T'1^ffl-r§)iiK;^4?UxXx;WS/li 

:/^^^#CyfllMi^7j? u xxx;i/^flg«. busEIIM 
i^.1?Uxxr;Hifl|^. iff $ L< fillMISv^-ry ix7t> 

20 {OCN- (CIt) 4-CH (-NCO) (-COOClt) } . hU^ 
*\ ffT"E,^+-9-;<^U>'S^-l'yi/7^-h*W$L 

1^0 ^tci7u^ym'^:^^tsmmm^-vj:.x7-?imn(o 
mu^mn^^'^mtvxit. 20. oooj-:^±, mjc^ 

tyfliaeSJt?yxxr;i/^flli:LT{i. Bgiftii^^)-^ m) 

S£Otr;j-/-U#1000. #3000, tteOOOOi^-U-X*^^ 

[0 0 16] ^^mic^m^n^f^v^^hyii. e- 
30 ;^:/P7^h>, 4-y^^jVij':fu7^hy. 3. 5, 5- 

hU^f^^l/p^j^P^^hX 3, 3, 5-hUp<^;l/:^'/ 
Pv^h>*if(D§iap<^;Wb;^'/P5^hX 
u\dty^\^y. y--7i-u=7^Vy, a— /^pp^^ 
x:f:i/hv^h>'0*3SS^«:Xttc:n^02a 

40 T'®ffl1-5;}?'J*-/Pv^'h>{i, ^J^ff7;l/n-;b>5: 

50 ti-iTu^'^yy^^mt^istm't^^^^t^z.hh'^ 



(5) 

7 

til^^l^^i-^M^no, 000-500. O0O*WS H/^*\ ^ 
^W^1ilAHtcO^-p30. 000-200, O00(Dt(Dti''mcitf 
±ie^^^«<D4^U;«7ynv^hy{iJIS K6726 

<om'^ici:%mnif&mi. is-z. 8o^wr5«,©T'S 

0> !|tt?l?$L<«l. 50-2. 80^^'r^i>(DX&^o 
^*3. 200. OOOJ;Otiit/>ISc^t§53'^*^W-r^ttOt, 

i^©PCLH7. PCLH4. PCLHl^:^)^^tf P>nSc 

COO 1 7] BiflSI^3J?Uxxx;Hiflii:jK';7^hy^ .. 

#100«fig|5{i:^Lf^^An-200««gl5*^iff$L<s M 20 
JC^lf $ L < {i5~50««g|5. If ti:{i20~40a«HI3(OlBH 

[0 0 18] ^mm^^v:^:^7'mmt^^v^^hy^ 

m(omi&^^tmmm<Dmam^L<^mx^^o 
[0 0 19] ^nmicm\^^i^ti^^7m^m<Dmmm^^ 

i; xx-f (a) Rt;/S fctt:K U -7 ^ h (b) fc 30 

ti. ^(D^'^m^mm^M^Lx^\.^xti:\^\ ±im 

5Kxxx;K :£^14-t:;l/o-xxx-r;l/, .l?';^":^ 

-tr;l/P-x. -l:r;l/o-7.y^P-h, •tr;l/0-x:/ntr 
;i-;^-m(7)W1S^xXx;V;5^i?-tr;l/P-X, iKEK-t 
;l/p-x. 'J ^^^-t/l/o-xllfDM^^xx-r;!/ : 

D-X7-tr-h:/f'U'-h. ■b;l/D-X7-fef—h7 40 

fiiKg^i!-tr;l'n-xl|o«gfi)cxXT;Wy/Ts 
T'tSo c:n6)<D-tr;l/a-xxX'r;I/tt, ^JteTXtt- 
at(±ii^tT^fflT't?)o cneo-t/pn-xxxr 
9 ^ W^i?xxx;l/. !f$ti:S^^-tr;L'P-x*W$ L 

s/i. fsV^ff-h'tLxit. ^^v^;\^^s.ym.m 

U 7 5 y i?&t?jJ? U 7 5 KxXx;Vil55)^fiflJ^T' t 
5„ i)^U75 HxXT/VtLTti, c-^^nv^hy 

-^fiKiSi^^iitTti, 0iJ^{ffllflfiiKjKUxx-r;Wg 
)jg*0IJtf Si:, GPCfCj:5i^*|S.1?UX^Uy^i[-e^ 50 



^m20 0 1-254010 
8 

¥i^^^«*'«20, 000J.;^±200. OOOWT, jffSL<ti4 
0. 000l^i±Ot©3!)^MfflT't5o 

[0 0 2 0] jif&m^^tLxit. mm. ■fe;vp-x. 

ilfi, /'^;U-/, i^. fliH. ij^^-i-y. + 

^^• + h-9-^^«. ^j?SE^«'1?';xxx;Um^Sli, X 

licn^om^timf^n^c ±mmmtLxii. ^ 

mtLxitht^'Etiziymms mmmmm. mmm. 

-^mm. ^xm. 7vif»i»> /nx 

mm. y^'ymmmtmf^n. %uiMmt\.x\,t. mm 
mwmm ia-mm. 5^sij75p-x, mm^mmm 
m) > mmwmm (j!in7K5^Pr+x h mm^m 

x^XhUX 75P-XI?) . fk^5^ft?^14ia?^ (M 

5o ±BeOff. 3L:^y-MtmitLXii. i^||xXx;l/ 
3M^i?xX7^;Kk)^i|s». ffi^xxr;l'fb^ 
U y^xxx;Hb^ifJ^. ]^^'J^^^xxx;Hl:)^ 
+-9->'hy>^i!xXr;Kt:iS*f^, 7-thg^^xxr 
MtmmrjiE : x— r;Hk»mi: tTtt, 7U;l/x-x 
Mtmm. ^^;l/x-x;Wki^l», :^;V.-}^+i^^^;l/x 
-x;Wb)Slf^. t KP4^>'X^;l/X-x;Hkm bh* 
P4^i^:^Pif;l/x-f-;Hki5|if^^*if : A^;i->'fk)Si;}i: 

RJt^m. Wmt2, 3-xd?4^i^:/pt?;l/hU^^;U7y 
tx-^A^P^-Y HcOSlSl^^if ; urti. 
;fx;l/A7;l/xb H^g^fi^JK^. xif^p^m KU^^ISiS 
'J ^'S!^*iliBi|s», 7^PU'i'>ai«liia!»*if*W 

[0 0 2 1] f /c*fg0^tCttii}l±^fflt/^§o W±^i 

•Dmmmcommn.f^y'^ vyxs^^o ^m±ii. 
^oy^y^ vy<Dmm^^f^mn<Dmmmx^m^ 

^mu-r § i: {c ck 0 ^^mmmz \^±.t^tMc 
mm^m i^m t!^x^<r^^o^x\ '^mjmn<D\'u 
-^'^ymt^ti. M^m. ya-m. -fyyu- 
zyaymm(Dmm^\^±t^. mm±<Dmmm^ 
mm^i"^ u xxx;niii .1? u ^ y p v ^ h y<D'^mcn 
Lx. mm±/ immmt^v:iiX7-mmt:r^v:f]-/u 

'7i^Yy<D-^m ©aSH:*^5~5G/95~50, J(f*L< 



9 

{ilO~45/90~55, M{i:»^L< {±20-40/80-60. # 

{ciif s u< {i25~35/75~65T'feSo mm±<om.i}m± 

[0 0 2 2] Sfc. *fgB^f^:^3V^T{±. *%W^cffl^^p, 

m. mim±nk m^m^mu ^um±m. mmm. 
^mm. mmnk mmms ymm. mmu xticn^ 

[0 0 2 3] ^mmt Lxit. fliMiSSzi^s^xxr 

fc{i. 7^;I/i?s^-2-xf-;l/^4^i';l/ (DOP) , 7^;U 
^>^7^;U (DBP) , y^/im'y^'^^y'i^fl^ (DID?) II 
©7^;l/g!x;^-r;K Ti?kf>'^-e^-2-xf^;l/'N:^i 

(DOA) , 7-:^t!>^i^-<y-rS/;I/ (DIDA) HOT 
v^lfy^xXx;^ 7-tf9-l'y^->^-2-x^;U-^:^^ 

(DOZ) lltOT-tf^-ry^xXx;!/, T-tf'/l/^x 
yi!h'J-2-x^;l/'N4^i/;k T-trf^/l/^xy^A/h 
UT'^yl/iFOk KP+v^^fii*;l//i?>i?xXx;k aJ?y 
7*0 If uy^^U 3-;l/Ti^tf y^xxv'/mo^-KUxx 

It. Mmici:-ox^iiZi}\ -micimym^momm 

)i.i?ijxxr;l/<g|i (a) RXf/trcltyf^V^^hy(.h) 
mmmmcMLX. 3~30Mag|?<DlBHA^«^$ LV>o 7 

gi5*jST'a6 5 1 . mwtf'^mm^miim < * o , * 

[0 0 2 4] iig^^iJhLTii, flgflfi)KA;l'Ji?y^tg3!)< 

fummijfvt^^ymtLxii. nicmmm\^v'u^ 

ytui^nr^ymti^wi^ mmm^ vn^i/tifV:r^ym 

?.o mm.h\uX\timmrim^^^^^U7m-^m.o^m 

M)5^.i?UxXT;Hil]g (a) &t;/'*/'cttJt?U^^ hy 

(WlOOSlgPfCji^LT, 0. 5~10Sag|3tDi5HT^5o 

*^|qi±L. lKiTfft>\ {JS8fr5^fi. »!|S®S(7){^ 



(6) ^tr»1 2001-254010 

10 

[0 0 2 5] *IS^T'ffli/>§cii:OT't5jfgiJi:tr 

mm. f^'y-y^y. wmmm. i^^^^mm. mmm. 
75 Ti\^^\yy^7mm7^ mmr h y. 

j3i)ifti?<giBi7;V3-;l/xx-r;K flgMK^ffli7;l/3-;l/ 
xx-r;!/, BiflS^:J?';^Un-;i/XXx;K 0ilifl)5^7;l' 

10 Wmfht\-^. $?$L<{±. fliW^xxr;K M<t* 

f^4?UxXx;WSMOi!!^^^#itLT. Ji&ft5i!75 Ki: 
LTt±160'X:U"F<Dflgflfii!75 H*Wn5o S2^« 

S<Dfll)Ki]^>1?'JxXx;HSfll (a) mS/'S.rd.tif^^)'? 
^ hy(b)100MlgMc5^L> m^j^o. 05~5Saa?^^ 
20 fta-rSo 0. 05S«g|57ferST'^Si:5((im*^5t^T'«<s 5 

^iJ^nTi.^5x^py!£xxr7';y^75 h\ xx 

7'Jy^75F, :i-U-ry^75K, x;l/*ig75 W 

[0 0 2 6] ±BB7^5^P{Sji^Ji: tT{±, fi?>l^{^, 
y-Yy^i, '^yy-r>'7;l/+;l'X-T-;Hi. ^>'77x 
/X 4, 4-krx (i?^f^;i/75y) ^y/yji/yisi 
30 ir<o^yy7xyyi:-f-©m^i*; 7-bh7xyy, 

o, a-v'xh+'>'7-feh7x/y^if(7)7-th7x/ 

><^:^©§l^i* ; ^7 ; h y^ ; 7^n 

v'7xy;ftH©^iaii3§ij. Ti-^-^mm\ti-^y. X 
iaxt±2m:^±wfflT't§o 

[0 0 2 7] ±IE^^fff{£ii§iJ{ct±, ^J^{f. ;d-+yi? 

y=riE^ifcDJ^^|g(2~6gjg©;^-4^yi?) . ia?pi;:^;l/ 
40 4?y^ ({5iJ;^{fx ■(i^x vny^, ^7K3/N 

i~4igit07;l/3-;l' i: ©{gif&7;l'4^;l/xxx;l/A"(^t 
<ff$H/^^5^/^{Eji^iJfc«. ^xm t@:5^. 
UyrfK&ifcO^III!(2-6g]gcoW^S?. Rt>W^S 

[0 0 2 8] *%0^T'{±, ffiS/KIS^gacDSIflfiffl^^-KUxX 

7-mm (a) sDVs/-c«ii? u ^ ^ h ycb) tmm± 
50 (c)*^5.*s<siiifflfi)ctittm^<?)]KS>nsiMSt«ia*^sti 



11 

(a) St>'/$ /c{i3l< U V ^ h y (b) i:^^±(c) J&BB^ 

^M®fliW)K^uxxx;p«iii (a) lo 

aSl!^>-K'JxXx;HSfli (a) at>VS;rc«;J?Uvi^hi/ 
(a) Ri>V$rc«>i^Uv^h>'(b)i:S^±(c) 

(ommm^^v:i.x7'ji'mm (a) Ri>vs/cti>-}?'j^^ 
h>'(b)Ri>igffii?T5 mtmm±ic)^m^Lr±m 20 

1-10%. $f$L<{iO. 05~5. 0%{C^^J;9{^5^iH- 

itL. mmxmmmTmMtmmi>^'^n. 
li^uyhm'^r-ii^ji^mo. oi~io%. $?$L<{i 

0. 05-5. 0%{c^:Scfc^fcMS<fL. fiKJgftiXttfiSms 
-90%. »$L<{ilO~90%tc:S§J;9ti:Ml^t-S<:i: 

[0 0 2 9] ^^mimm^mmmmicm-^n^ 
mitimmiiLrit. am^ y^^ xm. m^^m. 40 

[0 0 3 0] mMmit. M^^Mnomi)'''mmmx(D 



2001-254010 
12 

«fl|;&lli^ (jK'J*yn5^hyT'«60 

h >'T'{i50-35°C) $T'J^aiL/-ct»c®X'ff^nSo il 
©^^^T'±l25!ia*-r 5 C i: , fgv ^i^«T'gii6T 

xxr;l/^fli (a) Rt>V$ fclijH U v ^ h i^(b) i;^^ 

ilj tti, rx$g^lff-eiiJ^LT3^B^Bfk)e*^5%OTj 
^Jifo *«3flii7j<Sl^iy«ofigfifii^4?uxxr;i/^Sfli 
(a) Rt;/Sfctt;J?U hi^(b)ta^±(c)*^?>3& 

[00 3 1] :^^micmf?>:^-v9^hy<Dmm!m 

5^^J^OV;l/h-Yyx>y^x (Ml) mi^Lfct^^. 

mmmmmmmmoKyicm l fcsf ^^T^m*^tii5S46. 

y;U5i-^til00kGyT-iii(*jx-5±*'« K) A^M^ti, Ml t±60 

^m^m. mm^m . ~yru~)i 

[0 0 3 2] *fgB^fc:feV^T, *flW^C*^3!)^§fl|JK]K^K 
U xXr;H^<gai^Ifi)c!i^^^fl^ LT^a)i5tfl^p°p^t#S (1 

mmmmti^\^±t^o ) > mm 
m-^^. mmc commit. mmm^mt^\^±t 

7j<« OS. i^a U y ^ 7 ^ ;U A (EgJilll LT 
;^^>y : r-T'^^i^fflx-y, ^-yh. f^y 
x^-z^y^^tc ; l¥^Sg§^>-i^h;k WMM^mi<c : 



(8) 

13 

[0033] OTk:, 7'(•;^A^ l^ic^yyu-i/ay 

#<O30~95a«% (M#<D^fHOO*M%) Jb^ilfSLl^ 10 

c o^^Hfi#<D±|5l;&60S»%iXTti: t^ctt>m 
fcff $ L < . HU^(D40~10a«%{C W LT^#C060~90 

7omm%^m^^ty^j\/L.m^m'\ii!}<Dmum<DmiiS.ff3 
4o~ioafl%(DiEH*^ e)^^n/c^^fe iRiii© <i 

*Wr5Rltg14*^S§, c:cDMiR]{i60~90SM%co|g 

T (Dmmmr 5 k cosb^siJ'&«. ^^v^^hyt mm 

>-J? U xXr;l'^3g<O^H-100S«g|5tM LO. 2~5a«ap 
H.^;<)^ 0. 3~l. 5S«g|5(Dl5H*^J;Ojif*L 

y 7>r;l/Aco^a-7'rt(Dra «y ^i: /PA ^ 
-y:/xi-il^fS^ h'u~MS(Dyuy^yym±%^ 

m*)^t}'^'^m&L±icm<^'^^<. a-umtomn'm so 

m0im^mmrmmm^<o:f^ v^^h y^mmmr^ v 
:r.xv-mmtimn^uy h i>L<it\£-x^X"<yy 
u-i/Bymmxmima^tti. ctucm^oiiorjim 

tiBifls/s^i? xxx/i/mfli^D^itaioosagp 
0. 2-0. immuco^rnxmatri^o j^ina^^saa 

{C'f^SL. <rc-D\.^xnm^J:U^i)mL<rj:^Ctti^$> 
»3. 0. l««g|J*}?ST'{i'i7x'yr^'i/^Ji:LT<D^m 

»$H/^o. 2~o. TasgpoiBH^i'tcoi/^r'tB^.n 



mmZOO 1-254010 
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ffiffl^nSo m^i£m.W}f^^y ^ y. >^=yy-(yy-j^ 

U- hl|OXx7 y^xxr;l/^>a:^*W-5 C 

r-tSo *fe> ±fsjK^^m?fijf^t»SLv>jsS!»i^^^7 

e>^^T^/^T, 7-f;UA(Dl$fflfi(Cj^Ssnfc^^o^^ 

<.'m\h \.x\twmm:m^\.rzis^. i&x.Wi'mm: 

^mmmmxth^. w^\z^\s^xm!^x^^m\>^'7y 

i^fflgm. -iyyv-i^^yy ^ix^hms^yyv- 
^y^ ymsm<r>m^-^u y^ym±^m?>ctics> 

u-fm<oyuy^y'^tf}^^rc'Dt(Dm±mWi^^u 

mmm^^ V x7>r;H^^flgmfi!ctll00g«g|?{c WLTO. 
l~3M«a5<OlBHjb'«±|B^m«0%S©^ST'«t{if $ L • 

[0 0 3 4] Huf2^lilMf&{e:Hufa§S^j!in§'J^AP^r 
Xr;l/^)iii:?gt^jf§iJ^^>'77-tcAnTio~20^J« 

±. mmyvtimmmiia^x. Mtc2o~3o^r^ji 

^2m'x:mmxmmMm^ni\ ^mmmi^^tsmm 
miti^(Dm^xit^iyyh^n^z.tti^x^^o mmm 

mmLrcmK>x&%o 

[0 0 3 5] ±mw^<DmmmMmm^bfcmmm^^ 

timmTMicmt^ c t-h^x^tiimimm^ti^i>(D 
T'ti*v^*v mmicit. HI imvic^i^xmrnzmsx 

m^) m. 3~20g/l0minT'SSili:A^»$L<. mc 
0. 5~3g/10inin*<jitT</^So '^^c:»{i:■^l^Ti^^ 

f£ti. iso'cmo^umxmmfmfitixmm^^x 



(9) 

15 

(oi¥ms{i4o~65iiiiDsa, &t/mm<ojtm (l/d) *^ 

26-32. ^t^^-r (Dil^*^50~l 50min(D i> (Dtmm-e 

mmh^o *^W{cJ;n{f. lf^*X{±-?^'y h^^to 

-'yBymsmix^o^m.%<o^n(om^ij'm^^^Mmx 20 
[0 0 3 6] ^*5. y^ivh^imt^m^^^iitmM 

S /ctivl? ^ ^ h y (b) i:Ii^±:6> 5. §1^llMffi^tlOM 

*«o@atc<g*>tt^ffo/-c^, mm^ummcm^ so 

[0 0 3 7] 

^*3, ^ssfi^ijcfi r%j st>* rg|5j i:feS(D{±. !i# 

5i-^«{iTOY0SODAttM (HCL-802A) (DGPCfC 

m^m^mm-t. f^-^yau}■\;•^-%m.m%z-^^m 
i^TPiSiifiio [^/min] xm^^^i^mt^o S/c. s 
}»i{f^mttiii©TGA-5o%fflv>r^ia)iSio [^/mi 
n] mmm\^m^tc, 

TOYOBALDWlNtt^ (TENSILON/UTM-Ill-5 0 0) O?|o 
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^t)l±iL, m^©^Kfig*f^tTV\ C. HSpeed (Smm/in 

in) T'ffv>, ^ry^^. m^mmstxswm^-^^rzo 

mr¥ilitii^<^mtt^<DCAPIR0CRAPH-2tJ;^}§B!!littfi5^ 

Un-^fi 5 mOm^X 3 0 0 mcDg^ <0 1 (0^. 
yb;*-/-^ — 670 

;W'^XT'i05J-^^^tci^fqLffl(/^rco -|i!i#gifig«70 

^mmtO. 001-0. 5 s - 1 T'Sofco 

^©aij^fctt. h y «y ^Hi4i}aiJ^f§Reometrics S 

olids Analyzer (RSAII) ^mi^fco IS3|^^}£tt 5 xSOm 

m'T'/y^O. 5m<Di><D^m\^^rco }iJS?a)ti5H«-150 
°C~300tt-e. 10Hz(DjgliSIST% O-f^MifittO. 5min 
Xm^LtCo 

SliSii-nt^ (Reaction mixture) : 

0. 2M phosphatebuf fer (pH7. 0) : 4. Oral 

Lipase AK enzyme(10mg/ffll) : l.Oml 

0. 1% surfactant (MgCh) : l.Oml 

cn^icmomm^ticm^mcxn. 4o°c<o/^x^'T' 
y -;i/T'}jfejt u n^^mmic ^ o -^astc ^ 5 $ 

fi«li'>^ (%) = [ (W-Wd) /W] XlOO 
W : i^ft?B90«« (g) 

wd : ^m'mmm (g) 

[00 3 8] aslS^O^i^ 

(WTPCLi:B&-r) (D':f'7^-tfi-H7tzfuyh'Unt 

Lxmmmxmm^^m<Dmm± (wTwakoam± 

iiBg-T) Rtf^^^vtt^ aXTsigmaS^±i:PiS-r) © 
gS±^ffll^/-Co {±i;46ti:PCL^24Bt^ME$^^$-Br. 

mm±tm^t^^^rM^¥mm^m(o^=^iyy'!fa 

1 p -;l/SjS>& 1 60°C fc 1 20»P^li 0 ii 
■if^fTofuo ^^±(7)ii^SiJ^{i®fi^^T'0%> 6%. 

10%, 2o%i:^^L/io M^Ltcun^mmmrnxm^i 



(10) 
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yUX7?160°C6^KmL, 6^^160m/±T'AnEft. n * 

0*^P>Oyi|il^Si*^10 [kGy/hr] m^cD^r^fc 

[0039] limrn 1 ] PCL i: PCL/SM±(wako)y U 
yKtl^E^^^^^TiiW^ift^fFfliit/'Co $fc. PC* 10 



!|tP»^2 0 0 1-2 5 4 0 1 0 
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it?zL/mm (Sigma) m<Dmm±<Dfi^m^m 

S<OWim) (DDSCffiSSRt/Znd run (^2 (elg^iJS) 
<DDSCftiii*>6g!t!j5?JgJg(Dtf-^^5Ri6/'Co ^ISmist 
run<!;2ndrun^)l!MiSa«Dkr-^' i:Sji±(OE^^(OM 
^.^^Hc^Ltco m^<DO% (PCD 

[0 0 4 0] 
[^1] 



FiiBt xa]i(waka) 



Sanqiie 


TniCC) 




0%CPCU 


94.88 


72«61 


6% 


64.80 


64JdO 


1096 


63.81 


69.48 


2096 


64.40 


6a09 



Seoond nm(waka) 



Sampls 


TmCC) 




096CPCU 




66.61 


696 


48.46 


60.61 


1096 


49.42 


60.36 


20% 


46.46 


46.81 



Sample 


TmCC) 






54.88 


72.61 


6% 




73.84 


10% 


64.06 


68.84 


20% 


66.60 


64.19 



SamplB 


TmCC) 




0%(PCU 


49.56 


66.61 


6% 


49.29 


68.90 


10% 


49.49 


60.08 




4BJB8 


48^ 



[0 04 1 ] m\ici3i.^xjm±(Dm'^m^m^xi,m 

Tt^X^icrji^o 1st run.fct)2nd rmXi:*)1^^<0^ 

^±iaLt)mnm$^x$>^ts.t>n^o 40 

[0 0 4 2] EI 1 lzmm± (wako) ic^if^Tcmm^ 
T^to mHHtmm (weight) . mmmm (Tenperatur 

e) X'$>^o m2lcmm± (slgma) {C*3tt5TGAft|®^^ 

fo 03{cpcLi:PCL/aii± (wako) yi^yvmo^m 

±OSB^^^^^/cTGAfl)||^^-ro m 4 tcPCLi:PCL/S 
^± (Sigma) •ru:/Htl©a^±©BB^s?5;&^^/vTGA 

Co 0 4 3] m\ (i:*3(,^r, ^m±;!)^6SjaA^ti)!ia-r 
9^4oox:^^fJa^c;>5:t:&ig^i^*^l.p,n/'co <:ti{is^± 50 



if'&^<omW.zmk± (wako) t5}-|5?ffiji140*5a 

°Qx\,m^m\mm±(om^m\c\tmLx^^^ c •iiA'^t) 

*^orco ^LTPCUi480°CT'{±^^^MLTl/^§(:i:*^ 
^fl:til.en**^-3/-Co C(Dm^ti'^'&B± (signa) 



(11) 
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1. DSCJ:t)PCLtcSil± (wako) Rl}mm± (sigma) ^ 

2. TGA<fcOPCL/^^± (wako) ruy mitm-^mti^m 

3. TGAj:DPCL/g^± (sigaa) r/U^ Fife^^filJgg 

4. (wako) {iWm*^^SnT^30tS^± (s 
igaa) {cli#»j{±^$nTl,^*l.^o 

[00 4 4] ajig^j 1 ] ?ci/mm±-:/i-y Kti{c43v> 

FUtrBtt(wato) 
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(Mn) (Dose) (DM^i^^sL/cio 

[0 0 4 5] ciDm^fj-'ibmMmii^mmr^tti^icjj- 



10 



PCLRtJT>CUi:^^± (wako) *6%. 10%, 20%yU> 

K$-B:/cMmt>'PCLtca^± (sigma) ^6%. 10%, 2 
0% >^ U y F ? -li ^clSl^t y iSI^BiS-f ii^Sl^lTffi 
L/Co ^n^n<01st run<DDSCfliliRt;2nd run(DDSCft 
)6l*^6Sil!^igg©e— J'^&^ibfco ^SSPcDlst mntZ 

^si>w^»oM^^a^± (wako) Rxsmm± (si 

gma) ^COl^T^tl■?^tlS2&^>*a3{C^L/^:o 
[004 6] 
[^2] 







TmCC) 


AB^CJ/k) 




0 


64.88 


72.61 


30 


63.64 


76.49 


160 


63.41 


80.64 


6% 


0 


64.80 


64.90 


SO 


64.62 


74.32 


leo 


67.82 


75.79 




0 


68^1 


69.48 


80 


63.62 


70.49 


160 


62.86 


68.88 


2096 


0 


64.40 


63.09 


so 


68.90 


63.89 


leo 


62.09 


62.88 


Seooud nm ( wako ) 




Dose CkGy) 


TmCC) 




o%CpcU 


0 


49.66 


66.61 


80 


60.40 


6a87 


160 


60.82 


62.60 


696 


0 


48.46 


6a61 


80 


60.40 


66.08 


160 


49.08 


68.67 


1096 


0 


49.42 


60.86 


SO 


^.90 


62.81 


160 


48.41 


64.46 


2096 


0 


48.46 


46.81 


30 


49.87 


46.48 


160 


48.62 


50^7 



[00 4 7] 



[^3] 



21 

«8 



(12) 
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Kigtrun(Bigiiia) 





DoaeCkGy) 


T»CC) 




6% 


0 


66.36 


73.84 


80 


64^ 


76.12 


160 


62.95 


76.28 


1096 


0 


64.05 


68.84 


80 


65.70 


64^7 


160 


62.07 


70JJ7 


2096 


0 


66.60 


64.19 


30 


6a76 


61.85 


160 


62.38 


68.08 



Seooad nm ( gjgma ) 





DosaQcGy) 


TmCC) 




6% 


0 


49.28 


68.80 


80 


48.86 


66.78 


1^ 


49.62 


58.01 


10% 


0 


48.^ 


60.08 


SO 


61.10 


63.82 


160 


48.72 


66.77 


20K 


0 


48.68 


48^ 


80 


6a80 


AIM 


160 


48.72 


51.67 



[0 0 4 8] ^2Rtf^3*^5)^P)*^:&<i:-5tC. PCLO 
ii!«¥SSt4lst run{Cfel>T{i{f tA.Emt L%A>o 
fco 2nd rm{C^l^ri,i\£~->U&ltTif'^m\^^7jkL 

§0 Pa/mm± (wako) -/Uy F!t%fCOV^T«lst run 
^A^ofCo PCL/^^± (Sigma) ^ FtlfcOV>T{iP 30 

ci/mm± (wako) ruymtmmic. jm±(Dm^ 
Co 0 4 9] pcL/^^± (wako) yuymicoi^^xm 

^mt^^n^n. OkCy, SOkCy, 50kGy. lOOkGy. 160kG 

yx<Dmm±<o^m^mi^mr^Kmm^me-mi o 
CO 0 5 0] m6<D^m^M.nx'imm±<Dns,'tmi}m 

LXl^^Ctt'^^ij^^o Lii^U PCL/a^±(wako):^^ 

[0 0 5 1] PCL/S^± (sigma) TVyY'U^^^^X 
MI*aJ?)^^n^n, OkCy. SOkCy. 50kGy. lOOkGy, 160 
kCyT'<DS^±(?)#E^^{CM-r5TGAfflJiS^0 1 1 -0 
1 SfC^L/Co 

[0 0 5 2] ^:cDlSm*^?>^^^0B?J^ffi{i:^3V^TtTGAffl 

mt^^'omcfi'^^^-f. pcL/aM± (sigma) 



[0 0 5 3] -hm^miom'A 

mMPZV(Om) (Stress) (Strain) 

*S<1 0 k G y Bg|if<DPCL«#g900%Sfc D $T'# 

[0 0 5 4] PCL^iO*PCL/a^± (wako) ^UyK^^O 
#BB^^{i:BafS-V>^^^ (Young's modulus) 
ft (Dose) OBa^^0 1 7 tc^N-To a^±tOBH^^ft^ii 

^j^<o{ifitcPCLi:am±<D5gmco^mtAPt)5 c iitCcfc 

-So 

[0 0 5 5] PCLStfPCL/ail± (sigma) ^VyY^h 

(DSffi^^fcga-r^s-vyy^iiBtitMoig^^Hi etc 

^1-0 c©0tt. 01 7 i:|S|filU:S^±©gB^^*^^t/^ 

[0 0 5 6] la 1 9(e:PCLi:#E^^*^20%(OPCL/aS 
± (wako, Sigma) 'TVyY%(r>'mi^^ (Tensile Str 

ength) hW^m. (Dose) CD^^^^-To PCL«B^#fl(D 

Or'a55i:llt)n5o Sfc, PCL/8^± (sigma) 7U 

y YUz^\^^xmmmmmz.%m^\\rs.t-^'^rz^ 

^LT, PCL/a^± (wako) u:/ K^^^^:i3^^TMI<ffi 
<D^V>fe<0{i^K(r^®;()<-^^tiApLTl^5o cnwa^ 
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[00 5 71020 ICPCLt^m-^mf}'^ 2 0 %©PCL/S 
^± (wako, Sigma) F!fel©5SWf#g (Elongatio 

n at break) tm^Midose )cDM^^^-ro PCLfiS 0 

(Sigma) "^b^ Ftft. 50kGyfe/c 0*^Sii6^eT#ig*^ii 
'>LTV>^o ii^{CPCL/a^± (wako) FtlTfi® 

[0 0 5 8] U(±©iK^*>e.J.XT<OC i:*^^e.A>T'35 

So 10 

3. pcL/a^± (wako) ^i^y mim^m(DmMicn^ 
tt{i±*^§o ^rc?cimm± (sigma) fuyvmrn 

l^o 4. PCUiMI^^SttSCilT'-Vy^^fiiiiPL. ^ 20 

mmwmimTbtc. niz?a/m^± (wako) tJMMfc 

[0 0 5 9] [^]5SP2] PCLaa'PCL/^^± (wako) 
t?a/mm± (slgma) y^yKI^JCjJV^Tyili^&Bgl^ 

ymmmc^^mm:K^&mmtmm±(om^mici: so 
[0 0 6 0] f^mmmommi 

mz 1 {iPCL©§^^:^l|ffii]g(Shear rate)fc*f-r§}gii 
(V i scos i ty) t ^A^Wiltt} (Shear 1 ng s t ress) (DBS^ 

[006 1] c:^Di^m*^e>PCL^i^gV^•^^:^KfrJia^ii{c 

^1i*^|2il 5 (1 i: tt i 0 mi!ll)fiifi:<)<iiJ!iP L/c t O i:St) 40 
nSo PCLtimrMTB^^IJ^fnSf^.. 50kGySl?cOBg|^aT- 

^nTl/>5 (I i:*>P>. 30kGyi:60kGyT'Or§il!)te)t<Dti]!iP 
[0 0 6 2] 02 2 {iBgM«0kGyT^O^■B•^iT3iJt^C^ 

■rsr§S!!!)f£igi:-^^^»T^^:;:'3^DM^i^pcL/^}l± (wako) 

CiOjg*, *MI*ti::fev^Ttt}§illitegS.t;-li:A/»f. 50 



#Pjg2 0 0 1-2 5 40 1 0 
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[0 0 6 3] 02 3«MlifS30kGyr'©§-&A.»f3ifit 

)i^•r5^gg!!!)teJt^:■a:^»f^£:;'J^DP^i>&PCL/g^± (wak 

o) (Dmm±(om-^micmLr-fu y h Lrci^cDx^ 
'^mmt?>m\^tim<btu BB^^©iiApcLfc*^oTjg 

[0 0 6 4] la2 4^iMI^M50kCyT'^D^■^^•^ir3ifi^c^ 
■r S?§lll!)teg[ t ■a:A.»ff5:^©M^*wakog^±<DBe-&* 

[0 0 6 5] m2 5«MS^alOOkGyT'^D§■e■^»fJIS^^: 
^^t§r§a!!lijSi:-&A.irf£;:^OM^^PCL/S^± (wak 

o) (Dmm±<Dm^micmLX'/uy hLrci>(ox$> 
So eoi^s. mm±^m^rct^xo)M.nic^\r^xi& 
i^^h^mmmmmic^i^^xmrn^mRxf^fomis^Mcm 

o T 5 ^{citejgBLt;-iiA.®fjS;'3«tiiip-r sM[S]*^me>n 

[0 0 6 6 ] 0 2 6 itmMmimGyx<D^^h.mmmb: 
mmmjf&mt^A.mf^ti(omm^?cLmm± (wak 
o) (Dmm±<Dm-^mcmLxfuyhLrc^(Dx$> 

}§l!ll)ffiSRt/-&A.8ff*S:'3{±0 2 5 J: 0 1 ^ i^icmm U 

xi^^<itti^^i3^-Drco 

[0 0 6 7] mz 2i3^l^mz 6m^^i:^^m^<Dzru 
y Fg^5i54i:Pcuc:fe^/^T{5^^^^M^iMe.n*^,^*'«. sok 
Gym. mmmtmu-r^icLtz-b^-yxmrnif^mRtf^ 
mittummmcit^mba lx^k>. m.m±(om^ 
m<Dmi}aict^fi-^x-^ ^icmm^&Rtf^t/vmit^ijit 

mRzfiiA.mitMtmha uz-ctoT-^s e.tiSo 

[0 0 6 8] 02 7*^^03 1 {i^MSiffi*^ OkGy. 30 

kGy. 50kGy, lOOkGy, 160kGyfCfeltS§-lt/i.8lf3iJttcW 

t^mm^&t^mitts(omm?ci/mm± (sigm 

a) 0)mm±<DM'^mcmLX-:^UyhLrzi>(DX$, 
So R8W»*^0kGy, 30kqr. 50kGy. lOOkGytC^SV^TaSI 

±^^^bxtmmif^mRxf^A.mmmommc^mii 
isifffii60kqy{cfci>T, m^mzQ%(oumcmL 
xi^ti)'rj:ti^ii mmmmRxf'^mmmizmmtim e n 

SSfir-So/'Co <:n«01 6©PCL/a^± (sigma) 

£DTGASij^?s^T' $ nr I. V ^5rtg14*^ 5. pcl 

i:^^± (sigma) <D^<SSlS*^iEC P,-r. 't<D^m. 

m± (sigma) cD7^^^K^i^§al!)tejg^^t^•■^^^l^^s:^I(D 



(14) 

25 

[0 0 6 9] mm^mmm(onm2 

m3 2ii?C.lt?CL/mm± (wakoStfslgma) zr]yym 

(.mm) o^ssmr-feSo mmtnmmr'&^o c<d 

rSmSfiii/lPLTfcD. PCL/^^± (Sigma) "/b 

± (wako) ruyh'mm^^mm^ij^^mwL^mitmL 

^L/co ^fes ^mM<DumiE(om.m±^y\yy\'b lo 

[0 0 7 0] -rKtmn-mo^mm 
m3 3ic?aMm. ?ci/mm± (wako) 2o%-:ruy\: 

PCL/gii± (Sigma) 20%^ Uy Htl^lS)|^^ LT 

iJ^ssi5o°c, ^MS^mtcM \.xmmWimc k> on 
iis (^iifi) ictit?>r*)mm' mm) om^rn 

^^^xm^mti^mmt^ic Ltcti^-DX. -TK^^^mm 

^iiJiAp-T'So PCL/a^±(sigina)20%>^U>'K!t^(D-r 20 

KimEm\.tKim^tmmfs.mp\^m\^r::o Lts^u pcl 

/a^± (wako) •7\^yY^ax\tmM^t^z.t\<Li:':> 
X. •fK)^wt?zim&;k±.\mt^\.rc. cnfipcuii 

<fct). -f •??P14^*^?efj:JiifinLfct<Di:llt>tiSo 

[0 0 7 1] wmmmm 

PCLfC 20%^^±^7 U y K L /cM^©MI*i^«j!)^0. 3 
0, 50kGy©M)|E^(D#g3fAg[ (JSttt) (DSiJSi^^^^n^ 

3 4-03 Q{Z7F.to mmtxyf^mm.(r>mL(r)n 

iigO. 09s' ©*>cO:ft'«0. 01~0. 15MPa$TO tje 

0. 02~0. 006s"' tOtOT'tO. 2~0. 3MPa$-eL 
*^li)!lPL^U\ S/c, 20%S^±-7UyKiDlS5|s^Tt,i|5i!i 
i[*^g;*cTt,0. 5MPagaL*^iij!jp-BrT> PCL^:lii:^^^ 
lelC^ill^/T^LfCo cniC^t, PCL^305it;50kGyMS^ 
L/ctOfi. liSlMPaST'tjc^^^lfAnt. ^^P^S^^^*'' 
^A5n/-c^m*'5BP.n§o 20%aji±(wako) 
KPCL{ilO~50MPat© tj E^lfAn^^ ISil^fi 

-7?. 20%a}i± (Sigma) it^yi^y VYZimnizm 40 
mL/cfliiiS^,T^L. PCLi:g^±^{i:R§irfc<fc§5g^iJ^ 

[0 0 7 2] ®l6^?itt^(D^{ffi (rSlt^i^iO 

03 7 {tpzKD^mMm^z-Dx^^xomm^imom&w, 

^T'^ § o ^ti*'i^t&^ 50kGy*^ 6 fiSifgS^^iSfSdiJfC 
7 h t « Uto, 160kGyT'{i^ 8) tilfSffllJti: v'7 h L200 
°Cf^jfiT«LTV>;5„ 03 8«PCL/g^± (sigina) 
7Uy h•!i^Og^±^OE^^20%MI4^i:ol^r^Di^!JW?¥ 
14^0S'J^)f5mT\ C J: D SOkGyT'tifiSKIrSS*^ 
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^LTl^So 039tiPCL/g|^±(wako)7L-yKiK!l<D^ 
^±(OBB^^20%^i|^;&{cot/>TiOl!ifl^?¥14s^©M^se 

?>mytf>cbmm^m'^wmmumici/y \- lx 

^/^5^:<^:A<^i•*^So «ititiS^± (wako) tKKomm 

ic^?>mmx'&^tm^p>t\?>o 

[0 0 7 3] ll±(OCti)^P, ymm^LtcVClRZf. PCL 

/mm± (wako) . pcL/^^± (Sigma) fuyvmicn 

1. ?Cl/mm± (wako. Sigma) T'U^ Kt|{cfet/>T*BS 
Stl^{ia}i± (wako> Sigma) ^7Uy KLTfePCLtlt 

'^TgiSifAJtRt;. ■^^^»f^5:^I^iiiiIPL*^/\ 

2. pcL{±MS4»*^ii*nt-«{c Ltctii-Dxmm^mRtf. 

3. PCL/S^±(sigma)7U>' F!t^^^*5V^T^§ffi!ttgRt; 

^mittsimitmmomm^^u s^±7uyK 

4. pcL/3i^± (wako) yuymuL^^^xmMMti^m 
h^mi^MmtiQU ^^mm^mti^m^^icLrcti^-DX 

5. ■r*)^^mitmmm<DmM<om^mixit^. ^tc p 

Cl/mm± (wako) 7U>'F1%t4Rgl*-r5i:. PCU PCL/ 
(sigma) J-X±Ji:-rt)?ltt^*^^b<tii!lPt5o 

6. wmmc^i^xmmmmim\!Simmii^ii^mmm t 
■r^K)^^sU nic. pcL/g^± (wako) fuyh'mt 

to 

7. ije^iteSPtttCfe V>TPCL{±50kGy3b^ P.5S»frgjgA^lSS 
{||J{CV'7 h LttU*. 160kGy??200X{^jaST:/7 M" 

So sfcx pcL/a^± (Sigma) ruymitfzis^&it. 
mm^^mi^^TnLfzo pcl/s^± (wako) yuymit 

30kGy*> P. 5S^irrgg*^200°C#3£fc jif § o 
[0 0 7 4] [||)Jgfi?lj3] «S^tl^<^14^^-r§PCL& 
If. PCL/«^±(wako)i:PCL/S^± (sigma) 7UyK 

04 0{i4 0tJc*5tt5PCL7'r;i/A (y^jvum^ 
<DmMmxmM-^nrcPcit)'ibmrct(Dx&?>o ) <o 
^m^micmt^mmm'j^ (weight loss) om^^^ 

T-fe5o SliMltiSm^ftlR^S^ffl (Reaction Time) T' 

S^o c:O3iiSm*^5»MI«30kGy. 50kGy(DUnXHi^m 
t)'^^mM<Oi,<Dlcit<Xim^^ < S C i: 
0, lOOkGy, l60kGy(DM^T'tt*Mlt{Clt'<^ISiijl< 
160kGyT'f4a«ifiS^!>« 10%igjgtc if $ o feo 
{iiS5|s44'tD|^B^Bg|5^*^?.^P$nS.t:i:A^P,, 30kGy. 5 

m^rcrcib^mL'Pt<rj:-orctMt>n^o ^/c. look 

Gy. 160kGy©M3|s4* EXimmS.Jiilc J: o T5^j5?14*^^ 
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(wako) "rU>Ftl©BB^^fCKI"rS4 Ot:{Cfc 

(Sigma) fuyii^om^mcmt?) 4 0rfC*5tj-§ 

4 3tiMI^«160kGyT'CDPCL4ockt/PCL/a^± (wako) 
•/ U y Ktico 7 ;U A(D 4 0 ^ tstj S^^^Mfc J; § 

4 4 cDMI^1160kGyr'OPCL/a^±(sigina)7b>' Ktl 

< {fiTLTV>;g)o 7 i';l/A«160kGyT'M*f^nfcPCLfe 
<fct;PCL/S^±A^ep^L/Co 04 5{iPCL/S^± (wa 
ko) K^cD7 Y -'UA(Da^±©gE^^20%T'©^ 

fmmicmt^ 4 0 'ctc^its^^^fc.fcsaMJiS'^ 

*^P)OkGy. 30kGy. 60kGy$T'<DMI«t»{cPLT{iS{£|5l 
LJJcatc^^^Pt/fco SfclOOkCy. 160kGy®l4i|i4tcBaLT 
{±^^i(D^ifT'5^-)^*^^L<fgTLfCo 04 6{i. mm 30 
{CPCL/aji± (Sigma) yixV H?^c7)g|^±cD@B^^20 

cDi^mfelSIillciOOkGy. IBOkGyOMItMi^tiiM LTti* 

[0 0 7 5] mmm^] 

04 7 {JPCLOtSSPJ^ 1 160kGyMI«f ?tl/-cMi|E4 (7 ;l/ 
A) Oi^ft?HUi:^fi?mi2Bfr^t^. 24^F^^(OSEM (^S 

<DM*^<}; t) t,160kGycDMi^«0:^*^M^^nTV>§?LO;*; 40 
ttti^'b^\^^ctti^t>ti'^o cntiPCKD^Iitcd;*?^ 

^5%T©PCL/a^± (wako) 7"^y Ktl7'<';l/A(DSE 
MiS^T'S?*., 0 4 7fCj:b'^®#$nTV^?>?LO;^t^ 

#^P.n?)o Src. 180kGy(DlSI^*,^^g(D^SfC<fc07L 
<0;*:t^*VjN^<^oTl^i.o 0 4 9{i|SIi|i(CPCL/am 
± (wako) 7WyK1^7W/UA©ffi^^20%T-<DSEHiS 50 
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^T'^^o 04 7^^Jt'^$e>^^:g6^tlTl^§ci:3{)'55^• 
*^«o 05O«|S|i;<PCL/a^± (signa) T'U^'Ftl 
7-<;VA(DBB^^5%T'C0SEM{i:J:5IiiilT'fe5„ 1215 
H±lBIi;<PCL/gM± (sigma) 7"U:^K!|^7i';l/AcD 
E^^20%-P®S EMfcj;§ljftT'fe§o El sots 5 

it.pcL/a^± (wako) •^vymnnm^^mym^ 

[0 0 7 6] yi^MWLfcPCLSt;. PCL/ag|±(wak 

0) , PCL/a^± (s i gma) ruyvmctiir^ ^MmWiR 
t>\ SEMlc S »Mii@(^>eHt^{b^M^-r 5 ii .fc 

1. PCL{iMI*»80kGy. 50kGy-e{±«'^*^iS)t$n5*^10 
OkGy. \mGy<DmMmVii^mitm L < i&Tt^o 

2. PCL/a^±(wako, sigma)©7"Ixy Vmc^l^Xt^ 

igit lookGy. mkQyommmxHt^mitm L < fgT-r 

So 

3. PCL/^ii±(wako. sigma)£D7*^y K!|^^C:tel^Tl^-g• 

4. sEMft^e.. ^r©M3i^t.«•lSJi^g^±mft^LTv^5*\ m 

[0 0 7 7] 

x.xT}vmm (a) ;&t;/$fctt>-j?<;'7^h>'(b)^sii 

U 7'a-fig)gJ£5&i6fc-r51i>!r«:figJg{c5l^%<jiffl 

m 1 ] mm± (wako) tctsttsTGAftiig^^'ro 

[02] mm± (sigma) fC^ttSTGAft^S^^To 

[03] pcLi:pcL/s^± (wako) ruym<Dmm± 

[04] PCLi:PCL/S^± (sigma) 7U>K!|^oa^± 
[05] GPCJcJ;§M|^pcL(D^^^«i:MlitfflOM{l 
[06] PCL/Ii^± (wako) 7\yymtC'D\.^xmm± 
[07] PCL/am± (wako) 71^:/ H!t^ti:-:3V^TB?.ltfi 
[08] PCL/S^± (wako) yU^Ktlfc^l/^TMWfi 

if50KyX'<Dmm±(D^^'^micmt^iGmm^7ikto 

[09] PCL/^^± (wako) 7^>K!t^^^:ol^THat^fi 

1) \ iQov.cyX(omm±<o^m^mimt^Kmm^7jk 

■To 
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[01 03 ?a/mm± (wako) riyymic^i^^xmM 

to 

[011] PCL/a^± (Sigma) K^C^V^TS 

[012] ?a/mm± (Sigma) yuy i^mic-Di^^xm 

to 

[013] ?cL/mm± (sipa) zruyi^mi^^-oi^rm 

-To 

[014] PCL/a^± (Sigma) ^uy mic-Di^xm 

mmmmkGyX(omm±<o^m'^mcmt?>iGmm^ 

[01 5] PCL/g^± (Sigma) 7 F!|^fi:oV^TBS 

$iimmmkGyX'(Dmm±<o^m-^micmt?>iGkmm^ 
[016] mm?cL<Dis.tjt^m<Dmm^mi eicm 

-To 

[017] PCL&0*PCL/a^± (wako) ^U^'h't^tO^ 20 
[01 8] ?ClRmci/mm± (sigma) yuyKii^O 
[019] PCLi:&E^^3?)^20%<^PCL/S^± (wako, s 
[02 0] PCLi:&Se^^*^2 0%OPCL/^± (wak 

o, Sigma) 7uym<ommmtmMm(Dmm^^^ 

-To 

[02 1] ?ci<DmA,mm&icnt^mm)^mi:^/v 
mitt}<omm^^mimim lt-zd <y h Lrct<DX'$> 30 

[02 2] B§^«0kGy1?cO=S-a:A.8lrjigfc«-r^mB!lliFA 

mt^^miiiti(bmmpci/^± (wako) -ruyKti 

[0 2 3] BgM«30kGyT-©§-a:A.»r3i®{C)hfr5rgg!! 

)WSi:■^^^»^fS:^I<Dlla0^^pcL/^^± (wako) (r>mm± 
[02 4] m.^m5o\iGyx<o^-^h.mmmici^t^mm 

Sfejg ^:■^^^»r^5tl^OM^*wakoa^±Oi^^^^^M LT 
■/n«y hL/ct<DT'Si.o 40 

[02 5] m^mimGyX(D^^A.mmmicnt^mm 
f&&i:M/x,m>>t}(omm^pci/mm± (wako) ©gi^± 

[0 2 6] IPJ^al60kGy■e©^■a:^f^JiJt^cw•r-s^i!! 
!|i£gi:■a•^iTiStI<oM^l^^pcL/gM± (wako) (omm± 

[0 2 7] mmmmkGyicmf^^^/vmmmiznt^ 
mmf^m!::-\ih.mii:^ti<Dmm^?cL/mm± (sigma) o 

[028] Bg|ifa*^30kGy{CfettS#-&A/»rJiSfC*!fr 50 
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^mm^mt^h^]^ti<om^^Kvmm± (sigma) 
[02 9] BiS^«A^50kGy^c13^ts^■l^^®T5iJe^cW1- 

5mil!ifijgi:-&A.iTlS::'jO^<l^PCL/S^ii± (sigma) 

[03 0] Bll^«*MookGy^cfe^t5s-^±^»r^is^c5^■r 

5t§l!!)|yiJS[i:-B:/uiff£::'j<0M^^PCL/a^± (sigma) 
<oam±<OBB^*tMLT:/o«y h L/-ct<DT'^5o 

[03 1] s§s^«*M60kGy^cfe^t5^•l^^l^Ji;g^cw■r 

S}§ili)teJgi:-a:A.if)S:'3<0M^^PCL/S^± (sigma) 

(omm:±(oU'^mm\^x-fu^'jVLrc^<Dxh^o 

[03 2] PCLi:PCL/S^± (wako&t/sigma) ^VyV 

[03 3] PCim PCL/g^± (wako) 20%r^yF 
PCL/S^± (sigma) 2Q%-7\yyY%^UMhLX 

[03 4] PCL{C20%a^±^'7UyKL/cMa-(DMI^ 

^«*my<oiS3|i4(oftjig{c5^fr-s#M)fAStoigij^/f5* 

[03 5] KUc21d%^m±^f]yyYLfz.m^(0mM 

mmmmy<oun(o^mmcmmmhm.(Dmw^ 

[03 6] K\Ac2id%mm±^y\^yYLtcM^(omM 
mmm:,y<ow^(r>nmm<^m^wm^m.omw^^ 

[03 7] PCL^O§B^a^i:oV^T^7)iI6<j#tt^^OjilJ^ 
[03 8] PCL/^il± (sigma) ri/>Ktl©a^±<0 
•To 

[039] pcL/a^±(wako) :r u Ym<omm±<o^-^ 
m'!)%un^K-o\'^x<omm-'mom&^^^yrcto 

[04 0] PCL©§MS«f«ti:M^SM«ii'>©}IIS3gS 
[04 1] ^mMX(OKU^m± (wako) yU>'K!K!IC0 

[04 2] ^mmx<DKU^m± (sigma) yuym 

[04 3] MM«160kGyTWCL/Sm± (wako) 7Uy 
[04 4] 1 eOkCy T'(DPCL/a^± (s i gma) ^ U V 

[04 5] ?a/mm± (wako) 7UyKtlOSM±(7)E 

to 

[04 6] CL/aii± (sigma) Ktl<DIi^±OE 

^^20% x(D^m^mic mt^mmm'po'Mm^^^^Tjk 

to 
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[047] ?cL(o^mmtmkGymM'^rircun(o^m * TosEMBf^TSSo 
mt^mmzmm^ik. zmmm(osmici:?>mmv& rasoi ?cimm± (sigma) ^iy>m(Dm^m5 

[04 8] PCL/afi± (wako) 7 U:/ KI^OE^^S % [05 1] ?Cl/mm± (sigma) "/UV K*Sl(DBa^^20 

[0 4 9] PCL/a^± (wako) F1^!l©Ba^^20%* 
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